The construction given in 4] is extended to obtain new in nite families of orthogonal arrays of strength 3. Regular 3-wise balanced designs play a central role in this construction.
Introduction
An orthogonal array of size N, with k constraints (or of degree k), s levels (or of order s), and strength t, denoted OA(N; k; s; t), is a k N array with entries from a set of s 2 symbols, having the property that in every t N submatrix, every t 1 column vector appears the same number = N=s t times.
The parameter is the index of the orthogonal array. An OA(N; k; s; t) is also denoted by OA (t; k; s); in this notation, if t is omitted it is understood to be 2, and if is omitted it is understood to be 1. A parallel class in an OA (t; k; s) is a set of s columns so that each row contains all s symbols within these s columns. A resolution of the orthogonal array is a partition of its columns into parallel classes, and an OA with such a resolution is termed resolvable. An OA (t; k; n) is class-regular or regular if some group ? of order n acts regularly on the symbols of the array. A class-regular OA (t; k; n) is resolvable. See 1] for a brief survey on orthogonal arrays of strength at least 3.
An ordered design OD(N; k; s; t) is a k N array with entries from a set of s 2 symbols, having the property that in every t N submatrix, every t 1 column vector of distinct symbols appears the same number of times, where N = s(s ? 1) (s ? t + 1). We also use the notation OD (t; k; s) to describe such an array.
In 4] a construction for orthogonal arrays of strength 3 is given that starts from resolvable 3-(v; k; ) designs and uses 3-transitive groups. The conditions on the resolvable 3-design ingredient can be relaxed and a more general theorem can be stated using a resolvable set system (X; B) such that:
1. the number of blocks containing three points x; y; z 2 X, x 6 = y 6 = z 6 = x, is a constant 3 that does not depend on the choice of x; y; z;
2. the number of blocks containing two points x; y 2 X but disjoint from a third point z 2 X, x 6 = y 6 = z 6 = x, is a constant b 1 2 that does not depend on the choice of x; y; z.
We allow (X; B) to contain blocks of any size, including 1, 2, 3 and jXj. If x; y 2 X, x 6 = y, then the number of blocks containing x and y is 2 = b 1 2 + 3 independent of the choice of x and y. These set systems need not be balanced for points. For example, the set system f1; 2; 3; 4g; f1;2;1g; f1;3; 1g;f1; 4; 1g; f2;3;1g; f2; 4; 1g; f3; 4; 1g;f1; 2g; f1; 3g; f1; 4g; f2; 3g; f2; 4g; f3; 4g has 3 = 1, 2 = 3, points 1; 2; 3; 4 each occur in 7 blocks, but 1 in 6 blocks. If resolvability is required, then every point must occur in the same number 1 = r of blocks. Kageyama 3] called a t-wise balanced design that is also i-balanced for each i < t a regular t-wise balanced design.
If 3 6 = 0, and the block size is constant, then such a design is a 3-design.
But these conditions are not necessary. For example, the edges of the complete graph K v when v is even have 3 = 0, 2 = 1, and 1 = v ? 1. Furthermore K v has a 1-factorization and so this set system is resolvable.
A 3-(v; K; ) design of width w is a pair (X; B) where X is a v-element set of points and B is a collection of subsets of X called blocks satisfying:
1. the size of every block is in K;
2. = 1 ; 2 ; 3 ] and every i-element subset is in i blocks, i = 1; 2; 3 and 3. the blocks can be partitioned into 1 resolution classes using no more than w blocks in any one class. We further generalize the theorem from 4] by replacing the 3-transitive group by a suitable ordered design. The revised theorem is as follows: 2 Results on ordered designs can be found in Teirlinck 5] . The only ordered designs we will use in this paper are those that arise from 3-transitive permutation groups, as follows: Let G act 3-transitively on an (n + 1)-element set and let m(n 3 ? n) be the order of G. Then it is clear that there is an OD m (3; n + 1; n + 1). In particular, if n = q is a prime power, then the sharply 3-transitive group PGL 2 (q) yields an OD 1 (3; q+1; q+1). Deleting any q+1?w rows of this ordered design yields an OD 1 (3; w; q + 1). We therefore have the following corollary: Corollary 1.2 If a 3-(v; K; ) design of width w exists such that n = ( 1 ?
3 )=( 2 ? 3 ) ? 2 is a prime power, 3 (n + 1) 2 and w n + 1, then an OA (n?1)( 2? 3) (3; v; n + 1) also exists.
Applications of the Construction
Here is our rst application of the construction. 
